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ing machine and involving the permitted-section 
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Description 

FIELD OF INVENTION 

The present invention relates to a system for issu- s 
ing and utilizing tickets that can treat information on 
ticket-purchasing by utilizing IC cards and non-contact 
terminals, without needs of any contacting. The non- 
contact terminal hereunder called for convenience in 
this specification is a kind of computer that gives irrfor- w 
mation to or receives information from the relating out- 
side apparatus by way of electromagnetic waves. 

BACKGROUND TECHNOLOGY 

15 

In the past, if a passenger wants to utilize a train or 
such, he must first purchase a ticket (including a com- 
mutation ticket), which has a record of the purchasing 
information, with cash or a prepaid card from a ticket- 
selling machine or from a station employee, and there- 20 
after insert the ticket into the slot of the ticket gate. 

DISCLOSURE OF INVENTION 

The present invention aims to provide a system for 25 
issuing and utilizing tickets, which makes it possible for 
a passenger to obtain the ticket, confirming the money 
amount information and without any contacting, and to 
pass the ticket gate without any contacting, by utilizing 
an IC card with description of the amount of money and 30 
a non-contact terminal which can transmit and/or 
receive information on the permitted section (the sec- 
tion permitted for his being aboard) without contacting. 

A system for issuing and utilizing a ticket for attain- 
ing the above object comprises: 35 

a non-contact terminal having; 
an antenna to transmit and/or receive a non-contact 
signal, a non-contact-signal-receiving-decoding 
means to read out the information involved in the 40 
received non-contact signal, a communication con- 
trol means to transfer the decoded information to 
the CPU, a non-volatile memory to store the infor- 
mation, a non-volatile-memory-write-in means and 
a non-volatile-memory-read-out means to write 45 
information in and to read information from the non- 
volatile memory, a non-contact-signal-transmitting 
means to transform the information to the non-con- 
tact-signal, an IC-card-reader and IC-card-reading 
means to read the information stored in the IC card, so 
a character-displaying panel and character- dis- 
playing means to display the information in a form 
to be recognized from the outside, and a CPU to 
control said each means; 

a ticket-selling machine having; an IC card reader 55 
to read out the information in the IC card, and an 
antenna to transmit the non-contact signal; and 
a ticket gate: 



wherein; 

said non-contact terminal, when the IC card is 
inserted into the IC card reader, reads out the infor- 
mation stored in the IC card, and displays it on the 
character-displaying panel, 
the ticket-selling machine, reads out. when a ticket 
is purchased, the money amount information stored 
in the IC card by the IC card reader, and transmit 
the non-contact signal involving the permrtted-sec- 
tion information corresponding to the section, over 
which the passenger is aboard the train, and, on the 
other hand, receives the non-contact signal involv- 
ing said permrtted-section information, and writes 
into the non-volatile memory the permrtted-section 
information which is decoded and transferred 
through the nonKX)ntact-signal-receiving<lecoding 
means, the communication control means, and the 
non-volatile-memory-write-in means which are con- 
trolled by the CPU, and 

when the passenger passes through the ticket gate, 
said CPU, which is a part of said non-contact termi- 
nal, controls, responding to the on-board-section 
confirming information which was transmitted from 
the ticket gate and decoded and transferred at the 
non-contact-signal-receiving-decoding means and 
communication-controlling means, said non-vola- 
tile-memory-read out means, to read out the per- 
mrtted-section information stored in said non- 
volatile memory, and transmits the non-contact sig- 
nal involving the permrtted-section information via 
the communication control means and the non-con- 
tact-signal transmitting means. 

^ e non-contact-terminal in the system for issuing 
and utilizing ticket of the present invention has also a 
function of IC card reader of contact type. When the IC 
card with description of the amount of money is inserted 
to the IC card reader of the non-contact terminal, the 
money amount information is displayed on the character 
display panel, and the amount of money memorized in 
the IC card can be confirmed. 

When a user inserts the IC card into a ticket-selling 
machine and selects the section he wishes to be 
abroad, the non-contact-terminal receives the non-con- 
tact-signal involving the permrtted-section information 
which is transmitted from the ticket-selling machine and 
writes and memorizes the permrtted-section information 
into the non-volatile memory incorporated in the non- 
contact-terminal. 

Furthermore, this non-contact-terminal receives the 
non-contact-signal involving the permrtted-section infor- 
mation which is transmitted from the ticket gate, reads 
the permrtted-section information through the non-vola- 
tile memory and transmits the non-contact signal mak- 
ing the permrtted-section information involved to the 
ticket gate- 
Also, by providing the non-contact terminal with a 
button for the permrtted-section-information-transmrt- 



2 



3 



EP 0 789 331 A1 



4 



ting, the terminal reads, by the button pressing, the per- 
mrtted-section information from the non-volatile 
memory, makes it involved in the non-contact signal, 
and transmits to the ticket gate, without any necessity of 
transmitting the non-contact signal involving the permit- 5 
ted-section confirming information from the ticket-gate 
outside. By this, the ticket gate confirms the permitted- 
section information to allow the passenger to enter 
therethrough. 

On the other hand, if the passenger, when going out 10 
through the ticket gate, pushes the permrtted-section- 
information-transmitting-button, the non-contact termi- 
nal, likewise as at the entrance, reads out the permitted- 
section information from the non-volatile memory, and 
makes it involved in the non-contact signal to transmit to 75 
the ticket gate outside. The ticket gate confirms the per- 
mitted-section information, and, if it is within the permit- 
ted-section, transmits the non-contact signal involving 
the section-termination information to the non-contact 
terminal, and allow him to go out through the ticket gate. 20 
The non-contact terminal receives the section-termina- 
tion information transmitted from the ticket gate, to 
make it impossible for the permitted -section information 
to be utilized again, to prevent the illegal utilization of 
the permitted section-information. 25 

While said permitted-section-information-transmit- 
ting-button is used, in the way, to transmit the permitted- 
section information to the ticket gate, it is further used, 
when the permitted-section-informati on-transmitting- 
button of the non-contact terminal is pushed at a place 30 
other than the ticket gate, the non-contact terminal is, by 
adding a function to transform the permitted-section 
information to characters and to display on the charac- 
ter-displaying-panei, able to make the passenger easily 
confirm the permitted-section information. 35 

Instead in the IC card, it is possible to form a struc- 
ture to store the money amount information in the non- 
volatile memory of the non-contact terminal which 
transmits the money amount information to the ticket- 
selling machine. The ticket-selling machine, not only 40 
transmits back to the non-contact terminal the permit- 
ted-section information corresponding to the section the 
passenger selected, but also transmits to the non-con- 
tact terminal further money amount information which is 
obtained by subtracting the fair of the section the pas- 45 
senger was aboard from the money amount information 
sent by the non-contact terminal. 

Further, the non-contact terminal is provided with a 
permitted-section-information-transmitting-button and a 
transmitting-button-read-out means, and, if the permit- so 
ted section information is read out by pushing down the 
permitted-section-information-transmitting-button via 
said transmitting-button-read-out means, the non-con- 
tact terminal, reads out, without necessitating the trans- 
mission of the non-contact signal involving the 55 
permitted-section-confirming-information from the out- 
side ticket-gate, the permitted-section-information from 
the non-volatile memory via the non-volatile-memory- 
read out means, and sends the permitted section infor- 



mation which is m?de to be involved in the non-contact 
signal via the non-contact-signal-transmitting part to the 
outer ticket gate. 

The non-contact-terminal has further such a struc- 
ture that, if the per mrtted-sect ion -information transmit- 
ting button is pushed down by way of the transmitting- 
button-read-out means, it transforms the permitted sec- 
tion information to characters to display them on the 
character-displaying panel. 

According to the above described structure, the 
passengers, by utilizing IC cards with money amounts 
written-in and the non-contact-terminals which can 
transmit and receive the permitted-section information 
without contacting, are able, at any time, to confirm the 
current money amount, obtain the desired permitted- 
section information without contacting, and pass 
through the ticket-gate without contacting. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig.1 is a block diagram of an embodiment of a 
ticket issuing and utilizing system according to the 
present invention. 

Fig. 2 is a block diagram of a second embodiment of 
a ticket issuing and utilizing system according to the 
present invention. 

Fig.3 is a block diagram of a third embodiment of a 
ticket issuing and utilizing system according to the 
present invention. 

BEST CONFIGURATION TO EMBODY INVENTION 

In the following, configurations of the ticket issuing 
and utilizing system according to the present invention 
0X pj a : nw j in uuiaii, referring tu the drawings. 

(Embodiment 1) 

Hg.1 is a block diagram of a non-contact terminal 
used for a first embodiment of the present invention. 

With Fig.1 , the inside structure and the function of a 
non-contact terminal 1 is explained. The non-contact 
terminal 1 comprises; a ROM 4 to store the control pro- 
gram, a RAM 5 for storing various data, a CPU 2 to per- 
form various controls based on the various programs in 
ROM 4, an antenna 3 to receive the non-contact signal 
transmitted from a ticket-selling machine 17 and a ticket 
gate 18, a non-contact-signal-receiving-decoding 
means 6 to decode the non-contact signal and extract 
the permitted-section information 1 73 transmitted from 
the ticket-selling machine 17 or section confirmation 
information 183 from the ticket gate 18, a communica- 
tion control means 8 to transfer the decoded information 
to CPU 2, a non-volatile-memory-write-in means 9 to 
write the permitted-section information 1 73 into the non- 
volatile memory 11, a non-volatile-memory-read-out 
means 1 0 to read out the wrrtten-in permission-informa- 
tion from the non-volatile memory 1 1 , a non-contact-sig- 
nal-transmitting means 7 to transmit the non-contact 
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signal involving the permitted section information 1 73 to 
the ticket gate 18, an IC card reader 12, an IC-card- 
read-out means 13 to receive the money amount infor- 
mation 174 via IC card reader 12 from an IC card 16, 
and a character-displaying means 14 to transform the 
money amount information 174 to the character to dis- 
play on a character-displaying panel 15. 

In the following, explanation is made of the giving 
and receiving of information between the non-contact 
terminal, the ticket-selling machine and the ticket gate, 
when a passenger utilizing the non-contact terminal of 
the above described structure, purchases the ticket and 
passes the ticket gate. 

When a passenger purchases a ticket, he inserts 
the IC card into IC card reader 12 of the ticket-selling 
machine and selects the section he wishes to be 
aboard. Then, the non-contact signal involving the per- 
mitted-section information 173 corresponding to the 
selected section is transferred from the ticket-selling 
machine to the non-contact-terminal and is written into 
the non-volatile memory. At this time, by inserting the IC 
card into the IC card reader of the non-contact terminal, 
the balance stored in the IC card is certified by the char- 
acter panel of the non-contact terminal. 

On the other hand, if a passenger passes a ticket 
gate, the permitted-section information 173, which has 
been written in the non-volatile memory of the non-con- 
tact terminal from the ticket-selling machine, is read out 
from the non-volatile memory, included in the non-con- 
tact signal, and transmitted to the ticket gate, which can 
thus confirm the permitted-section information 173 of 
the passenger. 

Thus, the non-contact terminal gives and receives 
information without any contacting' and the information 
is written into or read out from the non-volatile memory. 
In the non-contact terminal of the present embodiment, 
the writing of the permitted-section information 173 
which has been involved in the non-contact signal trans- 
mitted from the antenna 171 of the ticket-selling 
machine 17 into the non-volatile memory 11 is carried 
out as follows. 

The non-contact signal involving the permitted-sec- 
tion information 173 corresponding to the section which 
the passenger selected to be aboard over is transmitted 
from the antenna 1 71 of the ticket-selling machine to the 
non-contact terminal. The non-contact signal received 
by the antenna 3 is transferred to the CPU 2 via the non- 
contact-signal-recerving-decoding means 6 and the 
communication control means 8. The CPU 2 takes out 
the permitted-section information 173 from the trans- 
ferred information, and controls so as to write the per- 
mission information into the non-volatile memory 1 1 by 
the non-volatile-memory-write-in means 9. 

On the other hand, when the passenger passes 
through the ticket-gate, the permitted-section confirma- 
tion information 1 83 which has been involved in the non- 
contact signal transmitted from the antenna 181 of the 
ticket gate 18 is decoded and the non-contact signal 
involving the permitted-section information 173 stored 



in the non-volatile memory 1 1 is transmitted to the outer 
ticket gate. 

The non-contact signal received by the antenna 3 is 
transferred to the CPU 2 through the non-contact-sig- 

s naJ-receiving-decoding means 6 and the communica- 
tion control means 8. The CPU 2, likewise as described 
above, takes out the being-aboard-section-conf trmation 
information 183 from the non-contact signal. Further, 
the CPU 2 reads out, by the read-out means 10. the per- 

w mitted-section information 1 73 written in the non-volatile 
memory as a result of the above described process. 
The permitted-section information 173 read out from the 
non-volatile memory is transformed to the non-contact 
signal involving the permitted-section information 173 

is by the communication control means 8 controlled by the 
CPU and the non-contact-signal-transmitting means 7, 
and is transmitted to the ticket gate 18 through the 
antenna 3. 

Further, the non-contact terminal of the present 
20 embodiment is controlled by the CPU 2 so as to read 
out the money amount information 1 74 from the IC card 
16 by the IC-card-read-out means 13 via the IC card 
reader 12, and, transforming the money amount infor- 
mation 1 74 to the characters, displays on the character- 
25 displaying panel 1 5 via the character-displaying means 
14. 

(Embodiment 2) 

30 Rg.2 shows a second embodiment based on the 
present invention. The present non-contact terminal 1 is 
of such a structure that, being provided with a permit- 
ted-section-information-transmitting button 21 and a 
transmitting-button-read-out means 22, when said per- 

35 rMmGd-secucn-inforrriatiori-trariSfTiittiny button 21 
pushed down is read out via said transmitting-button 
reading out means 22. the permitted-section informa- 
tion read out from said non-volatile memory 1 1 via said 
non-volatile-memory-read-out means 10 can be made 

40 involved in the non-contact signal and be transmitted 
through said non-contact-signal-transmitting means 7. 
and the permitted section information is transformed to 
the character to be displayed on the character-display- 
ing panel 15 via the character-displaying means 14. 

45 Further, it has a structure that it decodes the being- 
aJboard-section-termination information 184 which is 
involved in the non-contact signal transmitted from the 
antenna 181 of the ticket gate 18 to make the repeated 
use of the permitted section information stored in the 

so non-volatile memory 1 1 impossible. The structure of the 
other parts is the same as in Embodiment 1. 

° (Embodiment 3) 

55 Fig.3 shows a third embodiment based on the 
present invention. The non-contact terminal 1 in the 
present embodiment is provided with, instead of the IC 
card reader placed in the non-contact terminal in the 
above Embodiment 1, a means to confirm the memory 
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stored in the non-volatile memory, and, of the structure 
of the other part is the same as in the non-contact termi- 
nal described in Embodiment 1. The memory-confirm- 
ing means consists of a non-volatile-memory- 
confirming switch 19 and a memory-confirming-switch- 5 
detecting means 20. When a user pushes the non-vola- 
tile-memory-confirming switch 19, the memory-confirm- 
ing-switch-detecting means 20 detects the pushing of 
the switch 1 9 to transfer to the CPU 2. The CPU 2 reads 
out the contents stored in the non-volatile memory 11, 10 
to transform to the character information to transfer to 
the character-displaying means. Thus, the contents 
stored in the non-volatile memory of the non-contact ter- 
minal is displayed on the character-displaying panel 15. 

Also, the money amount information 174 read out rs 
from said non-volatile memory 11 by the non-volatile- 
memory-read-out means 10 is made involved in the 
non-contact signal, and is transmitted to the ticket-sell- 
ing machine via said non-contact-signal-transmitting 
means 7. The ticket-selling machine 1 7 transmit to the 20 
non-contact terminal the new-money-amount-informa- 
tion which is obtained by subtracting the fair or the 
expense corresponding to the section the user selected 
from the money amount information gained from the 
non-contact terminal as well as the permitted-section 25 
information. 

The new money amount information is, along with 
the permitted section information, by the similar means 
as in the above Embodiment 1, written into the non-vol- 
atile memory. 30 

In the above described embodiments, the money 
amount information 174 is stored in the IC cards, and. 
when a ticket is purchased the IC card and the non-con- 
tact terminal are used together. On the contrary, in the 
non-contact terminal shown in Rg.3 not only the permit- 35 
ted-section information 173 but also the money amount 
information are stored in the non-volatile memory 
1 1 ,and the use of the IC card is not made. 

As explained above, with the IC card issuing/utiliz- 
ing system of the present invention the passenger can 40 
obtain desired permitted-section information 173 with- 
out contacting and pass through the ticket gate without 
contacting, by utilizing the IC card 16 with money 
amount written in and the non-contact terminal 1 which 
can transmit and receive the permitted-section informa- 45 
tion 173 without contacting. Further, he can, by insert- 
ing the IC card into the IC card reader of the non-contact 
terminal, confirm the current money amount. Also, by 
writing the money amount information 174 into the non- 
volatile memory in the non-contact terminal, the money so 
amount and the permitted-section information 173 can 
be transferred without the use of an IC card but of the 
non-contact terminal only. 

Furthermore, the ticket issuing/utilizing system 
according to the present information, with which the ss 
money amount written in the IC card can be used freely 
by the user, can have the similar advantages when 
used, instead of the permitted-section information for 
the use in the railroading, for the entrance permission 



information of an institution. 

POSSIBLE UTILITY IN INDUSRY 

The system of issuing and utilizing a ticket accord- 
ing to the present invention, by utilizing the non-contact 
terminal with the above described structure to transmit 
and receive the permitted section information between 
the ticket-selling machine and the ticket gate, makes the 
purchase and issue of tickets and passing through of a 
ticket gate without contacting possible. 
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Claims 



1. A system for issuing and utilizing a ticket compris- 
ing: 

a non-contact terminal having; 
an antenna to transmit and/or receive a non- 
contact signal, a non-contact-signal-receiving- 
decoding means to read out the information 
involved in the received non-contact signal, a 
communication control means to transfer the 
decoded information to the CPU, a non-volatile 
memory to store the information, a non-volatile- 
memory-write-in means and a non-volatile- 
memory-read-out means to write information in 
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and to read information from the non-volatile 
memory, a non-contact-signal-transmitting 
means to transform the information to the non- 
contact-signal, an IC-card-reader and IC-card 
reading means to read the information stored in 5 
the IC card, a character-displaying panel and 
character-displaying means to display the infor- 
mation in a form to be recognized from the out- 
side, and a CPU to control said each means; 
a ticket-selling machine having; an IC card 10 
reader to read out the information in the IC 
card, and an antenna to transmit the non-con- 
tact signal; and 
a ticket gate: 

15 

wherein; 

said non-contact terminal, when the IC card is 
inserted into the IC card reader, reads out the 
information stored in the IC card, and displays 20 
it on the character-displaying panel, 
the ticket-selling machine, reads out, when a 
ticket is purchased, the money amount infor- 
mation stored in the IC card by the IC card 
reader, and transmit the non-contact signal 25 
involving the permrtted-section information cor- 
responding to the section, over which the pas- 
senger is aboard the train, and, on the other 
hand, receives the non-contact signal involving 
said permrtted-section information, and writes 30 
into the non-volatile memory the permitted- 
section information which is decoded and 
transferred through the non-contact-signal- 
receiving-decoding means, the communication 
control means, and the non-volatilc-memory- ss 
write-in means which are controlled by the 
CPU, and 

when the passenger passes through the ticket 
gate, said CPU, which is a part of said non-con- 
tact terminal, controls, responding to the on- 40 
board-section confirming information which 
was transmitted from the ticket gate and 
decoded and transferred at the non-contact- 
signal-receiving-decoding means and commu- 
nication-controlling means, said non-volatile- 45 
memory-read-out means, to read out the per- 
mitted-section information stored in said non- 
volatile memory, and transmits the non-contact 
signal involving the permrtted-section informa- 
tion via the communication control means and so 
the non-contact-signal transmitting means. 

2. A system for issuing and utilizing a ticket as 
described in Claim 1, wherein said non-contact ter- 
minal is further provided with a permrtted-section- ss 
infer mation-transmrtting-button, and, if the button is 
pushed, the non-contact terminal reads out the per- 
mitted section information only from the non volatile 
memory to transmit to the ticket gate. 



3. A system for issuing and utilizing a ticket as 
described in Claim 2, wherein said non-contact ter- 
minal, when a passenger goes out from a station 
through the ticket gate, transmits the permrtted-sec- 
tion information to the ticket gate and transmits a 
non-contact signal involving the being-aboard sec- 
tion termination information to make the gate to 
allow the passenger pass through the gate, and. 
along with it, receives the non-contact signal involv- 
ing the being-aboard-section-termination informa- 
tion transmitted from the ticket gate to make the 
repeated use of the permitted section information 
impossible. 

4. A system for issuing and utilizing a ticket as 
described in Claim 2 or Claim 3, wherein the non- 
contact terminal, by the pushing of the permrtted- 
section-irrformation-transmitting button, transforms 
the permitted section information to the character to 
display it on a character displaying panel. 

5. A system for issuing and utilizing a ticket character- 
ized in that the system comprises: 

a non-contact terminal having; 
an antenna to transmit and/or receive a non- 
contact signal, a non-contact-signal-receiving- 
decoding means to read out the information 
involved in the received non-contact signal, a 
communication control means to transfer the 
decoded information to the CPU, a non-volatile 
memory to store the information, a non-volatile- 
memory-write-in means and a non-volatile- 
memory-read-out means to write information in 
arid to read information from the non-volatile 
memory, a non-contact-signal-transmrtting 
means to transform the information to the non- 
contact-signal, an IC-card-reader and IC-card 
reading means to read the information stored in 
the IC card, a character- displaying panel and 
character-displaying means to display the infor- 
mation in a form to be recognized from the out- 
side, and a CPU to control said each means; 
a ticket-selling machine having; an IC card 
reader to read out the information in the IC 
card, and an antenna to transmit the non-con- 
tact signal; and 
a ticket gate: 

wherein; 

when a ticket is purchased, the money amount 
information stored in the non-volatile memory 
of the non-contact terminal is transmitted by 
the control of the CPU to the ticket-selling 
machine via the non-volatile-memory-read-out 
means and the communication control means, 
and, thereafter, the ticket-selling machine 
transmits a non-contact signal involving the 
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permitted section information corresponding to 
the section the passenger was aboard the train 
and the non-contact signal involving the new 
money-amount information obtained by sub- 
tracting the expense necessary for the passen- 5 
ger from the money amount information 
transmitted from said non-contact terminal, 
and 

the non-contact terminal writes into the non- 
volatile memory the permitted section informa- 10 
tion and the new money amount information 
which were obtained by decoding and transfer- 
ring of such non-contact signal by a non-con- 
tact signal receiving means, communication 
control means and the non-volatile-memory- is 
write-in means, and 

when a passenger passes through the ticket 
gate said CPU in said non-contact terminal, 
responding to the being-aboard-seclion-conf ir- 
mation information which was transmitted from 20 
the ticket gate and decoded and transferred by 
the non-contact signal receiving means and the 
communication control means, controls said 
non-volatile-memory-read-out means to read 
out the permitted section information from said 25 
non-volatile memory, and transmits the non- 
contact signal involving the permitted section 
information via the communication control 
means and the non-contact-signal-transmitting 
means. 30 

A system for issuing and utilizing a ticket described 
in Claim 5, wherein said non-contact terminal is 
provided with a non-volatile-memory-confirming 
switch and a nrtemory-confirming-switch -detecting 35 
means, and, when said non-volatile-memory-con- 
firming switch is pushed, the memory-confirming- 
swrtch<letecting means controls the CPU to read 
out by the non- volatile-memory-read-out means 
the money amount written by the non-volatile mem- 40 
ory, to have the money amount information dis- 
played on the character displaying panel. 
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FIG. 3 
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